Objective: To describe the relationship between resilience and mental health and psychosocial characteristics in the prenatal period.
medical and public health fields because of its implications for health and health interventions. 8 When measured using validated scales, resilience is lower in patients with depression or post-traumatic stress disorder, 9 but does increase with mental health treatment. Among pregnant women, resilience is less studied, although its components, such as optimism and self-efficacy, have been associated with improved perinatal outcomes, such as increased birth weight 10 and decreased rates of postpartum depression. 11 There is an inverse relationship between anxiety and resilience among pregnant women, 12 but limited data exist on the influences of psychosocial factors, including mental health, social support systems, and history of trauma, on resilience during pregnancy.
The aim of the present pilot study was to describe resilience among pregnant women residing in a predominantly minority community, and to understand how physical health, mental health, and psychosocial characteristics relate to resilience. The underlying hypothesis was that several factors-including depression, anxiety, and having fewer psychosocial resources during pregnancy-would be inversely associated with resilience, and that prior exposure to adversity would be associated with increased resilience. An enhanced understanding of resilience in pregnancy could inform global and community women's health programs and herald a paradigm shift in women's health from a risks-and vulnerabilities-based approach to a strengths-based approach, acknowledging and supporting women's ability to thrive in the face of change, stress, and adversity.
| MATERIALS AND METHODS
A prospective cohort pilot study was conducted among a convenience sample of English-speaking women age 18 years or older with singleton pregnancies of at least 20 weeks' duration receiving prenatal care
at an urban community health center affiliated with an academic medical center in Boston, Massachusetts, USA. The health center provides prenatal care to approximately 100 patients per year. Participants were recruited from March 1 to October 31, 2014. All participants provided written informed consent, and the health center's institutional review board approved the study.
A registered nurse verbally administered a survey in a private setting within the clinic at two timepoints: on recruitment and once during the 12 weeks following delivery. The study investigators developed surveys, one for the prenatal assessment and another for the postnatal assessment, which partly comprised several validated questionnaires. Only the prenatal data are presented here. The surveys assessed demographic characteristics, psychosocial history, medical history, and obstetric history. Additional prenatal, intrapartum, and postpartum data were collected retrospectively from medical record review after the completion of both surveys.
A history of depression was assessed by patient self-report ("Before this pregnancy, did you ever see a healthcare professional who said that you were depressed?"), and medical record review and depressive symptoms at the time of the survey were assessed using the nine-item Patient Health Questionnaire (PHQ-9). A PHQ-9 score of 7 or more was considered to represent clinically significant depressive symptoms according to clinic protocol. Anxiety was assessed by patient selfreport ("Before this pregnancy, did you ever see a healthcare professional who said that you had anxiety?") and medical record review. 
| RESULTS
Thirty participants were approached and all consented to participate in the prenatal survey, comprising approximately one-third of the clinic prenatal population. The median age was 26.5 years, and most participants were multiparous, black, unmarried, and enrolled in the Women, Infant, and Children program (Table 1) . Most participants had completed at least a high school degree, but less than half had completed some or all of a college degree (Table 1 ). Many participants were employed and most had at least one dependent (Table 1) . One-third of the prenatal population was enrolled in group-based prenatal care (Table 1) .
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The median prenatal resilience score was 82.0 (95% confidence interval 74.0-92.0) at enrollment. A history of depression was significantly associated with lower prenatal resilience scores than no history of depression (P=0.007), as was a history of being on medication for anxiety, depression, or insomnia before pregnancy (P=0.029) ( Table 2) . A PHQ-9 score of 7 or more-indicative of depressive symptoms at the time of the assessment-was not significantly associated with lower prenatal resilience scores, however.
Neither a history of anxiety nor substance use was associated with resilience scores (Table 2) .
Nulliparity was associated with higher resilience scores than multiparity, although this association was not statistically significant (Table 3) . Few (n=8 [27%]) women had medical comorbidities, limiting exploration of the relationship of hypertension, asthma, or diabetes with resilience. Obese participants, who comprised a third of the prenatal population, had slightly higher resilience scores than nonobese participants, although the relationship lacked statistical significance (Table 3 ). There were no significant differences in resilience scores related to a history of preterm delivery, pregnancy loss, or other obstetric complications (Table 3) . A history of intimate partner violence was not associated with resilience scores, irrespective of whether the violence was self-reported or present in the medical record (Table 3) .
With regard to social support and personal resources (Table 4) T Medical record or self-report. c Self-report. children had higher resilience scores than those who did not, whereas those who missed an appointment because of a lack of transportation had lower resilience scores than those who did not (Table 4) . Resilience scores were not significantly associated with living in a house or apartment (compared with living in a shelter or with friends), education level, or participation in group-based prenatal care (Table 4) .
| DISCUSSION
The present pilot study assessed resilience among women seeking prenatal care at an urban community health center in the USA and identified important covariates that impact resilience scores. The T A B L E 3 Prenatal resilience scores, stratified by risk factors for medical or obstetric complications (n=30). T A B L E 4 Prenatal resilience scores, stratified by social resources (n=30). With regard to mental health assessment and resilience, the PHQ-9 score and resilience were not related. Although a history of depression and prior medication use were associated with resilience in the present study, it is possible that the PHQ-9 did not identify well-controlled depression and that resilience scores might be more affected by untreated or long-standing depression. Furthermore, a PHQ-9 cutoff score of 7 was used in the clinic to identify patients for same-day behavioral health assessment; however, even when higher cutoff scores were used (data not shown), there was no association between PHQ-9 scores and resilience. Unlike prior research by Roos et al., 12 the present study did not find a significant association between anxiety and resilience scores. This difference could be attributable to the use of self-reported anxiety in the present study, as opposed to using a validated scale. The study by Roos et al. was conducted among a low-risk obstetric population in South Africa, and community norms could influence how distress manifests, either in the form of anxiety or in the form of depression, possibly explaining differences between the two study populations.
Given existing data on substance use and mental health disorders, 16 an association between substance use and resilience was expected. There is a paucity of literature investigating the effect of substance use on resilience, especially in pregnancy, with most studies investigating how resilience might be protective against substance use.
One qualitative study 17 The present study was limited primarily by the small sample size and convenience sampling, although approximately one-third of the annual obstetric population served by the clinic was incorporated in the study sample. Some of the relationships identified demonstrated differences in resilience scores; however, the small sample size limited the power to detect differences. Symptoms of depression were assessed using a validated scale; however, data on history of mental health conditions such as depression, anxiety, and use of medication to treat symptoms were largely obtained by self-report. A registered nurse in the clinic who was known to the participants administered the surveys and although this could have facilitated trust among participants, there might have been a social desirability bias in the participants' responses.
In conclusion, the present findings contribute to the understanding of resilience in pregnancy and have important clinical and research implications. First, the study investigated the use of an easy-toimplement, validated tool, the CD-RISC 25, to assess resilience; this tool could be readily incorporated into existing prenatal health and mental health assessments. Second, the study identified important covariates, including history of depression and use of medication for mental health disorders, that impact resilience scores and merit further study. Finally, investigation of resilience factors shifts the paradigm from a risk-based approach toward a strength-based approach to prenatal care.
AUTHOR CONTRIBUTIONS
KMJ and JS contributed to all aspects of the study, from the design, planning, and conduct, to the data analysis and manuscript writing. 
T A B L E 4 (Continued)
FMP contributed to the conduct of the study, as well as to the data analysis and manuscript writing. AMM, MRH, and SS contributed to the study design, data analysis and manuscript writing. HAR contributed to the design and manuscript writing. University and affiliated academic health centers).
ACKNOWLEDGMENTS

